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[Time: 3Hours] [ Marks:80]

Please check whether you have got the right question paper.

N.B: 1. Question No.1 is compulsory.
2. Attempt any three questions from question No.2 to 6
3. Use illustrative diagrams whenever required.

Q.1 a) State and explain y N 05
i) Pascal Law
i) Hydrostatic Law.
b) Explain the terms: N 4 ' 05
i) Path lines
i) Streak line
iii) Stream filament
iv) Stream tube.

N
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c) What are different law on which model are designed for dWMm similarity? Where they are used? 05

d) What is draft tube? Describe the with neat sket_;_:_h:é.s iijffgrént t{.rpes of draft tubes. 05
Q.2 a) Define Cavitation's. What are the effects qf caﬂﬂa‘t}en ‘s? Give necessary precaution against the 06
Cavitation's {r S5

b) Derive Euler equation of motion dﬂ'&@ﬁtﬂbamlme for the ideal fluid stating clearly the assumptions. 10
Explain how this s lntegrateﬂta gt BEFHOIJ"I s equation along a stream-line.

c) Prove that Enmpressrhlllwfﬁr peﬁect gas under going isothermal Compression is 1/p while for 04
perfect gas undergoi ng___lﬁen‘tfﬂ-pl:g compression is 1/wp.

Q.3 a) Prove that the Mamﬂum veiﬂc;w in a circular pipe for viscous flow is equal to two times the average 08
velocity of flow.

b) Whatis prim_i.ng ﬁij_t;ﬁtrifugar of Centrifugal pump? Why is it necessary? 04
e} A reaﬂﬁﬁ‘i&rﬁine works at 500 r.p.m. under a head of 125 meters. Its diameter at inlet is 125 cm and 08
the I"Ii:mmr area is 0.5 m?. The angle made by absolute and relative velocity at inlet is 20° and 60°

resﬁﬁtmﬂh ‘with tangential velocity. Determine: (a) the volume flow rate (b) the power developed
and (c} Hydraulic efficiency. Assume whirl at outlet to be zero.

Q.4 g.] The pressure difference Ap in a pipe of diameter D and length | due to viscous flow depends on the 12
“welocity V, viscosity i and density p. Using Buckingham's ir-theorem, obtain an expression forAp.

b) Derive the darcy-Weisbach equation for the loss of head due to friction in pipes. 08
[P.T.O]
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A centrifugal pump having outer diameter equal to two times the inner diameter and running at
1000 r.p.m. works against a total head of 40 m. The velocity of flow through the impeller is constant
and equal to 2.5 m/s. the vane are set back at an angle of 40° at outlet. If the outer diameter.of the
impeller is 500 mm and width at outlet is 50 mm, determine: (i) vane angle at inlet, (ii) wi'nrk dbne
by impeller on water per second, and (iii) Monometric Efficiency.

Find the loss of head when a pipe of diameter 200 mm is suddenly enlarged to a d?arﬁeter*cf 400
mm. the rate of flow of water through the pipe is 250 litres/s.

A pipe (1) 450 mm in diameter branches into two pipes (2) and (3) of diameters 300 mm and 200
mm respectively. If the average velocity in 450 mm diameter pipe is 3 m/s, find" (i) discharge through
450 mm diameter pipe and (ii) velocity in 200 mm diameter pipe -fthe awe#age velocity in 300 mm
pipe is 2.5 m/s. : :

The hub diameter of a Kaplan turbine, working under a head Qf 13 m, is D 35 times the diameter of
runner. The turbine is running at 110 r.p.m. If the vane augj.g dftmvmctreme edge of the runner at
outlet is 16° and flow ratio is 0.6, find: (i) diameter of runner, (ii) diameter of boss, and (iii) Discharge
through Runner. The velocity of whirl at outlet is given asZero.

. o e
A circular hollow plate having 4.0 m diameter and cqnceriﬂlric'c’ircular hole 2.0 m, is immersed in
water in such way that its greatest and least dkpﬁhheﬁw the free surfaceare5mand 2.0 m
respectively. Determine the total pressure &‘neface H the plate and position of center of pressure.

-\-_"'"\-

A shaft of 0.4 m diameter is rotating ||qde a }owrmlbearmg of diameter 0.4015 m at a speed of 190
r.p.m. The space between shaft and hfarmg is filled with a lubricating oil of viscosity 6 Poise. The
length of bearing is 90mm. Fmd tﬁe po'ﬁer absorbed in lubricating oil.
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